The use of the distraction test as a screen for hearing loss in infancy was reviewed in the Bristol and District Health Authority. Inaccuracies in data recording were found which challenged the screening and referral rates produced by the National Child Health Computer. Representative samples of children failing the distraction test and children needing hearing aids were followed up through the screening process. Of 130 children failing the test, only 46 (35%) had moderate conductive hearing loss and none had a severe loss. Of 34 children with sensorineural hearing loss (SNHL) requiring hearing aids, seven (21%) were identified by the test and five (I/5%) presented late after having been screened.
Early detection of hearing problems is considered essential to ensure appropriate management during a critical stage of language development. The We report a study of the distraction test with the aim of establishing the screening and referral rates and reviewing the accuracy of the data on the computer. The second part of the study assessed the outcome of referrals from the distraction test. The final part of the study reviewed the notes of children wearing hearing aids with severe hearing loss to identify the role of the distraction test in their diagnosis.
Methods
Using a total population sample of children resident in Bristol and district in 1990, the numbers of children screened and referred from the distraction test were obtained from the National Child Health Computer.
To check the accuracy of the computer data, two samples were selected. The first was a random sample ofthe notes of 100 children who had been identified as 'non-screened' by the computer. The second was a cohort of children who had failed the distraction test and were identified through the district hearing centre. This cohort was chosen using two criteria: that the children were born in 1986 and were resident in the Bristol and Weston Health Authority in 1990. Children born in 1986 were chosen as this enabled missed cases of SNHL identified through hearing aid prescription to be included. The total number of children from this cohort who failed the distraction test was 688, and a 1:4 sample was selected. For the two samples the computer data were compared with the results recorded in the child's notes.
The second cohort was used for the next stage of research in which the children were followed through the audiological referral process. Forty two of the 172 children in the sample were subsequently excluded because they did not fit the original cohort criteria. The quality of the data on the computer makes it difficult to determine the exact referral rate. Furthermore, the coding of referrals in 1986 was imprecise as non-satisfactory codes included those returned as blank or 'observe'. An estimated referral rate was between 11-6 and 16 8% (940 and 1363 out of 8101).
OUTCOME OF REFERRALS FROM THE DISTRACTION TEST
The results of the hearing assessments in the community audiology clinic of the cohort of referred children showed that 44 (34%) had normal hearing and normal tympanometry, 10 (8%) had normal hearing and abnormal tympanometry, 24 (18%) had mild hearing loss, and 46 (35%) moderate hearing loss. No child had severe hearing loss or sensorineural hearing loss, and six children did not attend the clinic.
The table gives the final outcomes of referral.
The severity of hearing loss at the initial assessment was compared with the outcome of referral to the ear, nose, and throat clinic. Thirty five (76%) children with moderate hearing loss were referred with 23 (50%) having an operation, whereas only eight (35%) children with mild hearing loss were referred with five (22%) having an operation.
The mean age of referral by the health visitor was 8 months (range 6-13); however, the mean age at the operation was 25 months (range 11-53). The waiting times for first appointment at the community audiology clinic was 2 1 months (range 0 7-7 7), for the ear, nose, and throat clinic six months (range 0-8 6), and for an operation 4-7 months (0-5-12-8). Although the waiting times for the initial assessment at community audiology clinics were short, children were often reviewed several times before referral to the ear, nose, and throat clinic. The mean waiting time for an appointment at the ear, nose, and throat clinic for children with moderate hearing loss was 4 9 months and for those with mild loss 5-8 months.
HEARING AID WEARERS Of a total of 30000 births in 1986-8, 63 children were known to be wearing hearing aids; the notes of 61 children were found. Thirty four (56%) children had pure SNHL, 18 (30%) had a conductive hearing loss of whom 12 (67%) had Down's syndrome, and nine (15%) children had a mixed hearing loss. The estimated prevalence of SNHL from these data is 1-4/1000, a figure similar to many other studies. Fifty one (84%) children had had the distraction test; of the 10 (16%) children who had not, seven had already been diagnosed as Mott, Emond having a hearing problem and three were referred early to the audiological services because of Down's syndrome.
The distraction test identified seven of the 34 (21%) children with SNHL. There was no risk factor for 14 (41%) children with SNHL, and half of these were identified by the distraction test. Five children born in 1986-7 with SNHL presented at over 18 months of age, four children having passed the test and one child failing the distraction test but passing the secondary assessment. It is not known if these children are true false negatives or had developed a progressive hearing loss.
The median age at which a hearing aid was fitted decreased over the three years from 28 months to 11 4 months for those children with SNHL. The proportion referred by neonatologists increased during the same period from 33 to 77%.
Discussion
This study reviews the use of the distraction test to screen for hearing loss in infancy in Bristol. In the process of the study it was difficult to determine the exact referral rate from the computer as some distraction test result forms were returned as blank. In addition, some children in the samples may yet present with hearing problems. However, we are able to identify particular aspects of the use of the distraction test which need review.
The National Child Health Computer is the central source of information for overall coverage and referral rates for screening and for contacting individual children identified as 'non-screened'. The computer data in this study were shown to be inaccurate, however, with some children who had been screened recorded as non-screened and children who had failed the distraction test recorded as passing the test. It is important that health visitors, general practitioners, and clinical medical officers complete computer returns accurately and understand the significance of the codes. Resources will be wasted chasing up children who appear to be non-screened when, in fact, their hearing status is known. is not the problem. Otitis media with effusion is a fluctuating disorder and therefore it is difficult to determine the false positive rate and the sensitivity and specificity cannot be calculated. This shows the problems of using a screening test in detecting a disorder which does not fit screening criteria.13 14 Referring a common fluctuating disorder results in an overloading of the secondary system and long waiting times for children with significant hearing loss who need further treatment. We also show that the distraction test is no longer the main screening method in the identification of children with SNHL. Although most children with SNHL wearing hearing aids had had the distraction test, only 20% were identified from the test. In fact, some children passed the test. The distraction test may still have a role as it identified half the children with no risk factors. Increasing the awareness of parents and professionals through the use of checklists may further limit the usefulness of the distraction test. In addition, riskbased neonatal screening is leading to earlier detection of children with SNHL.
One possible solution would be to abandon the test as a screen and to use it only when there are concerns about a child's hearing. This approach is being evaluated in some districts and the results are awaited with interest. Alternatively, the present system could stratify children failing the distraction test by severity of hearing loss. A secondary assessment by audiological technicians would confirm persistent and severe cases, which would be seen by a combined audiology/ear, nose, and throat clinic more quickly. The milder cases would be offered reassurance and simple advice on language stimulation and the need for visual cues. The primary health care team would be involved in subsequent follow up, and instructed on the criteria for re-referral to secondary audiology services. The expanded use of technicians to provide the initial assessment is being piloted in Bristol and will be evaluated in future audit cycles.
Further research is required into the costs and benefits of switching from a universal distraction test to a more selective policy. This study shows the need for the continuing review of commonly accepted screening procedures to assess their effectiveness. Although the distraction test has a place in the assessment of the hearing of children, its role has changed, and its function as a universal screening test is questionable.
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